Transitions between epithelium and mesenchyme, in either direction, contribute repeatedly to animal development. Three striking papers suggest that distinct components with opposite activities, which together form a complex known for its role in cytokinesis, control these opposite transitions.
in vivo and in vitro [8, 10] . In parallel, the groups of Arno Müller [6] and Robert Saint [7] have established that EMT requires the activity of the Rho guanine nucleotide exchange factor (GEF) Pebble in Drosophila. Particularly striking are the observations that Pebble -LET-21 in C. elegans -is also required for cytokinesis and can physically interact with the centralspindlin complex (Pavarotti/ZEN-4 and RacGAP50/CYK-4).
The main stages of pharynx development in C. elegans are outlined in Figure 1 [13] . In particular, the 'arcade' cells that form the buccal cavity undergo a MET-like transition, as they become epithelial while their precursors behave in a mesenchymal fashion during gastrulation [13] . To identify genes required for specifying arcade polarity, Portereiko et al. [5] screened for mutants defective in pharynx attachment -the Pun phenotype ( Figure 1C ). Their recent paper [5] , which focuses on one such mutant, px47, carefully establishes that its Pun phenotype results from a failure of arcade cells to accumulate PKC-3 at the apical membrane and E-cadherin at adherens junctions [5] . Their identification of px47 as a partial zen-4 allele was certainly unexpected, as kinesins of this subfamily had not previously been linked to cell polarity.
Meanwhile, the two groups working on Drosophila came from different positions to focus on the fly RhoGEF Pebble. Smallhorn et al. [7] set out to determine Pebble function in embryonic development. Schumacher et al. [6] identified pebble in a screen for genes involved in mesoderm migration. As outlined in Figure 1C , mesodermal cells undergo an EMT to first form an epithelial tube, then to dissociate and start migrating. Their papers converge to establish that, in pebble mutant flies, mesodermal cells remain tightly adherent and fail to make actin-rich protrusions, a hallmark of migrating cells. Their work thus suggests that Pebble is required for EMT [6, 7] .
Genetic data from all three papers [5] [6] [7] strongly suggest that the Pun phenotype of zen-4 mutant worms or mesodermal migration phenotype of pebble mutant flies is not attributable to a cytokinesis defect. Portereiko et al. [5] showed that, in the partial mutant zen-4 (px47), arcade cells are mononucleate and express at least one classical arcade differentiation marker. Furthermore, they found that temperature-sensitive alleles of zen-4 or cyk-4 reared at the non-permissive temperature during pharynx morphogenesisafter embryonic cell divisions -also induce a Pun phenotype [5] . Lastly, they could show that ZEN-4 most likely acts post-mitotically, as they could rescue the Pun phenotype of zen-4 embryos by expressing the zen-4 coding region under the control of a promoter that is active in the arcade cells but not in their precursors [5] . Similarly, in Drosophila, Smallhorn et al. 
